How do you measure the rate of change in a product category? Simple measures such as product life cycles do not necessarily measure performance change over time. Similarly, extrapolating a single performance criterion doesn't account for design tradeoffs. This paper builds upon previous work of using Data Envelopment Analysis (DEA) to measure incremental innovation in technology by applying it to the Online Transaction Processing Market. A variable returns to scale DEA model is utilized to determine an annual rate of change in benchmarks based on data provided by the Transaction Processing Performance Council. This rate of change may then be used to forecast possible future performance trendsetters of the TPC. The underlying model of a database system used for this study was based upon price to performance, the DEA technique demonstrated here allows for much more complex models to be examined.
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A previous study used Data Envelopment Analysis (DEA) to estimate the annual rate of change of new microprocessor performance and illustrates consistency with Moore's Law, a widely held rule stating a steady rate of microprocessor attribute change over time. This paper implements similar techniques to measure the rate of change of on-line transaction processing (OLTP) database systems.
As database systems have become more prevalent, measuring their performance has become increasingly important. In the early 1 9 8 0 '~~ automated teller machine (ATM) networks marked one of the first widespread moves in end-user business transaction automation through information systems. This rapidly expanded to point of sale (POS) devices and registers in gas stations, retail outlets, and grocery stores.
As time progressed, transactions were brought closer to the consumer through the Internet resulting in the explosion of e-commerce. Contrary to their batchprocessing brethren of the 1960's and 1970's, OLTP database systems involved live transaction processing. To provide accurate and consistent benchmarks for the wide variety of available OLTP database systems, the TPC was formed in the early eighties. Their role eventually evolved to that of a governing body of benchmark administration to further ensure accuracy and integrity.
The TPC has created a number of benchmarks that have evolved over time to provide better better performance metrics. Currently, the most common measure of performance for OLTP database systems is TPC-C, which utilizes a combination of five concurrent transactions centered on order-entry activities. The total costs of ownership are also considered within the benchmark including purchase price for the solution and service costs (www.tpc.org).
The TPC-C benchmarks provide two measures: overall system cost and transactions-per-minute-C, tpmC. Once a vendor submits their benchmarks to the organization they are made publicly available on the TPC's website: www.tpc.org. The dataset in this paper was collected November 20, 2000. The annual rate of change estimates for each submission are relatively consistent except for one extreme value dated, June 1, 1999. The high rate of change is due to the fact that this submission's performance was greatly exceeded within a relatively short period of time (9/15/2000) . This new system used Microsoft Windows 2000 in a high-end configuration to achieve much higher performance. This combination of higher performance and a short time between the submission results in an extremely high value of a technical progress, p, and could indicate a point of technical shift.
Those DMus indicating the largest rate of efficiency frontier advancement are primarily proprietary hardware solutions of larger vendors. They correspond to those systems that were greatly affected by the release of the Win 2K submissions in 11/30/2000, 1/15/2001, and 9/30/2000, indicating that Win 2K and SQL Server may be a technological leap forward. By examining the migrating efficiency frontiers for a set of three dates, we observe that major changes in the higher end of the benchmarks were made with the advent of Windows 2000. This approach could be used as a tool for assessing disruptive technologies.
This method appears to provide some insight into the mapping of technical change in complex environments. This very simple example provides a straightforward means of examining the actual progression of technology over time and provides the users with the possibility of forecasting future performance of that technology.
